The hydrogenation of ethanediol 1-phenylethenylboronic ester was carried out at -20 °C under the atmosphere of hydrogen (9 atms) in the presence of [Rh(cod) 2 ]BF 4 /(R)-BINAP (3 mol%). After alkaline hydrogen peroxide oxidation, the reaction gave 1-phenylethanol with 80%ee. 
Introduction
Chiral organoboron compounds [1] are available from the hydroboration of internal alkenes with chiral hydroboration reagents including di(isopinocampheyl)borane [2] , mono-isopinocampheylborane [2] , and 2,5-dimethylboronane [3] . The discovery of the intramolecular S N 2 substitution reaction of chiral (α-haloalkyl)boronic esters with carbon-or hetero-nucleophiles has resulted in an additional and practical method of broad scope [4] . Although such synthesis using a stoichiometric chiral auxiliary has its own excellence, the catalyzed hydroboration of alkenes with metal-chiral phosphine complexes significantly overcame the limitations of the cost/availability of the chiral borane reagents [5] . On the other hand, the asymmetric hydrogenation of prochiral functionalized alkenes with a metal-chiral phosphine complex is a promising and reliable method for the synthesis of optically active compounds, which has not yet been studied in regard to 1-alkenylboron compounds [6] . Here, we wish to report the preliminary results for the asymmetric hydrogenation of 1-phenylethenylboronic acid and its esters (1) found to be most effective to achieve high enantioselectivity for ethanediol 1-phenylethenylboronic ester (1b), which was first synthesized by resolution of the bisdemethylbrucine derivative [8] and was recently studied extensively by the catalyzed hydroboration of styrene with catecholborane [5] .
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Results and Discussion
Hydrogenation of 1 with a rhodium-chiral phosphine complex was carried out at room temperature under the atmosphere of hydrogen (9 atms). After the alkaline H 2 O 2 oxidation of 2a-d, 1-phenylethanol 3 was analyzed by a chiral stationary column (Dicel Chiralcel OD-H) to evaluate the enantioselectivities of 2. High enantioselectivity up to 80%ee was often observed in ethanol or isopropanol, but the reactions in alcohols suffered from low yields due to the C-B bond cleavage of 2 giving ethylbenzene because of the sensitivity of benzylboronates to the hydrolytic protodeboronation with alcohols. Thus, the reactions in aprotic solvents afforded good yields of 3, though the catalytic hydrogenolysis of the C-B bond still provided some ethylbenzene (<10%) [9] .
Nonpolar solvents having a high solubility of the catalyst such as CH 2 Cl 2 or 1,2-dichloroethane revealed higher enantioselectivity than donating solvents. The effect of solvents on enantioselectivity was observed as follows for the hydrogenation of 1b lower enantioselectivity than that of 1b (entry 7) and the pinacol ester 1d reversed the absolute configuration due to the greater bulkiness of the boryl ring than that of the phenyl ring (entry 8).
Further studies are in progress to elucidate the hydrogenation of other 1-alkenylboronates and the possible synthetic applications.
Experimental
Material and reagents
Hydrogenation was carried out in a thick-walled glass bottle fitted with a
Young valve. (R,R)-DIOP, (R,R)-CHIRAPHOS, (S,S)-Me-DuPHOS, and (R)-BINAP
were purchased from AZmax. [Rh(cod) 2 ]BF 4 was prepared by the reported procedure [10] .
1-Phenylethenylboronic esters (1) [8]
To a 500 ml-flask charged with magnesium turnings (1.46 g, 60 mmol) and THF (100 ml) were dropwise added 1,2-dibromoethane (0. 2-(1-Phenylethenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (1d) was isolated by chromatography over silica gel with hexane/toluene (10/1).
Representative procedure
A mixture of [Rh(cod) 2 ]BF 4 (0.03 mmol), (R)-(+)-BINAP (0.036 mmol), and ethanediol 1-phenylethenyl-boronic ester 1b [8] (1.0 mmol) in 1,2-dichloroethane (6 ml) was stirred for 30 min in a glass pressure bottle. After being cooled to -20 °C, hydrogen was introduced from the gas cylinder and was then discarded in vacuo (10 mmHg). After three repetitions, the bottle was pressured to 9 atms. The resulting mixture was stirred for 7 days at -20 °C. 3M NaOAc (1 ml) 
